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Evaluations of positive or negative results in any individual
assay are dependent on the demonstration of dose-response relation-
ships, statistically significant increases over those of controls, or
both. Comparisons between conventional and reused water must also be
made on the basis of statistically significant and reproducible dif-
ferences derived from test results on equal weight of total solutes.

Phases 2 and 3 Toxicity Testing

These two phases of evaluation deal with cumulative toxicity. Phase
2 consists of a subchronic, 90-day study in a rodent species (prefer-
ably in two species, one a nonrodent) and includes an assessment of
reproductive toxicity. Phase 3 is a combination chronic toxicity
(including carcinogenicity) study. These two phases of testing are
especially important for substances for which there is long-term
repeated exposure. An inherent difficulty in these evaluations, as
well as in other phases of testing reused water, is a consequence of
using concentrates. Caution should be exercised in interpreting
these data to ensure that the effects observed are not a phenomenon
of the high doses necessary to elicit a response. These mixtures may
produce effects that would not be realized if such solutes were
present in an unconcentrated form. Recognition of this possibility
makes it all the more important that qualified toxicologists evaluate
results of all three phases of testing. Dose-response relationships
and types of lesions that can result from testing concentrated mix-
tures need careful interpretation in order to reach reasoned judgments
on potential health effects for humans. Depending on geographic
location and consequent solute composition, consumption by humans may
not entail undue increased risk, whereas other geographic areas may
introduce contaminants that pose greater risk to human health.

Monitoring and Testing in Actual Reuse

For the most part, the extensive monitoring and toxicological testing
described in this chapter are recommended primarily for the pilot-
plant studies of systems being considered for municipal wastewater
reuse where product water will be used for human consumption and food
processing. Because of the high cost of monitoring and toxicological
testing, it would be impractical to require these procedures at a
frequency in which the costs far exceed the value of the information
acquired in wastewater treatment systems regularly used to produce
potable water. Nevertheless, to provide a reasonable assurance that
undesirable constituents are not present at concentrations that pose
a health risk greater than that of conventionally treated water, it
would be advisable to require more extensive monitoring of reused
water than is currently specified, e.g., in the Interim Primary
Drinking Water Regulations (Environmental Protection Agency, 1975),
for conventionally treated public water supplies.

As discussed in Chapter 6, specific chemical and biological
constituents as well as surrogate or indicator parameters should be
monitored. Subject selection should be related in part to the